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Specification 

1. Title of Invention 

Method for Producing Paste-Type Zinc Cathode 

2. Claim 

(1) A method for producing a paste-type zinc cathode, whereby zinc powder and 
thickener are added to an aqueous solution containing the following as additives: indium 
ions, lead ions, and the Hke, the mixture is blended, an alloy is allowed to form between 
the zinc and the additives as the mixture becomes a paste, and this paste is then dried. 

3. Detailed Description of the Invention 

The present invention relates to a method for producing a zinc cathode used in an 
air cell, and the like. 

There is a disadvantage when this type of zinc cathode is formed -from a zinc 
active substance alone in that there is extreme self-discharge and when the electrolyte 
concentration decreases, a degradation of electrode properties occurs. It has been 
suggested that indium, lead, tin, thallium, and the like be added to the zinc cathode in 
order to prevent this degradation of properties. 

Moreover, an example of a method for producing this type of zinc cathode is the 
method whereby zinc powder is dispersed in a mixed sah solution comprised of an 
aqueous indium chloride solution and an aqueous lead nitrate solution, the dispersion is 
agitated and the contents are allowed to thoroughly react, the product is rinsed with water 
and dried, and the resulting zinc-indium-lead alloy powder is pressed and molded into a 
zinc cathode. 



However, there is a fundamental problem with this press molded-type zinc 
cathode in that its mechanical strength is insufficient. 

There is also a method that takes this problem into consideration whereby an 
aqueous solution of a thickening agent is added to a zinc-indium-lead alloy powder to 
form a paste, this paste is dried, and a paste-type zinc cathode is obtained. 

The present invention relates to a method for producing a paste-type zinc cathode 
in particular, the essence of which is the simultaneous formation of an alloy of the zinc 
with the additives and the creation of a paste, and the object thereof being the 
simplification of the production process through the elimination of the process of alloying 
with waste solution. 

A working example of the present invention will now be described in detail. 

Indium chloride and zinc nitrate are mixed in water to form an aqueous solution 
containing 3% lead and 0.1% indium, 12.5 g of polyvinyl alcohol are added as a 
thickening agent to 125 cc of this aqueous solution and the mixture is agitated; then 500 g 
of 45 to 250 mesh zinc powder are added, and the mixture is agitated and reacted (alloyed) 
as a paste simultaneously forms. Then this paste is introduced into a mold and dried. 
The water content in the paste evaporates with this drying, the zinc-indium-lead alloy 
powder is gelled by the polyvinyl alcohol, and a paste-type zinc cathode that is very 
strong mechanically is obtained. 

The drawing shows the discharge properties (discharged under a cxurent of 1 A) 
of an air-zinc battery (capacity of 20 AH) that used a paste-type zinc cathode obtained by 
the method of the present invention as the cathode and an air electrode as the counter 
electrode. By way of comparison, the broken curve shows the case where a conventional 



press molded-type zinc cathode was used. According to the drawing, there was virtually 
no difference in properties from the conventional cell when the cathode of the present 
invention was used. Thus, the elimination of waste solution from alloy formation has 
virtually no detrimental effect on cell properties. 

As previously described, by means of the method for producing a paste-type zinc 
cathode of the present invention, it is possible to simultaneously alloy the zinc with 
additives and form a paste; therefore, a simplification of the production process can be 
expected because the process of alloying with waste solution is eliminated. Moreover, 
the inefficiency involved in discarding aqueous solution containing unreacted additives 
can be eliminated. Therefore, this method for producing a zinc cathode has great 
industrial merit. 

4. Brief Description of the Drawings 

The drawing shows the discharge properties of an air-zinc cell that uses a paste- 
type zinc cathode obtained by the method of the present invention. 

Solid curve. . .paste-type zinc cathode obtained by present invention. 

Broken curve. . .press molded zinc cathode obtained by conventional methods 
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y-axis: Cell voltage (V) 
X-axis: Discharge time (hr) 
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